Several studies have reported the incidence and prevalence of retropubic tension-free vaginal mesh tape (TVT) slingrelated complications, but there are no specific current guidelines regarding the surgical management of such complications. Complications requiring sling removal, such as pain, can be surgically managed by using either a vaginal approach, removing the vaginal portion of the sling up to the pubocervical fascia, and/or a laparoscopic/abdominal approach to the space of Retzius to remove the retropubic portion of the sling. We report a case of a patient with a retropubic TVT sling in whom the removal of the vaginal portion of the sling failed to resolve the patient's symptoms of pain; therefore, a laparoscopic approach to the retropubic space was performed to extract the remaining limbs of the sling.
INTRODUCTION
Retropubic mesh tape slings such as the tension-free vaginal tape (TVT) sling (Gynecare, Somerville, New Jersey, USA) and its analogues have become one of the first-line surgical therapies for stress urinary incontinence secondary to its successful outcomes and low complication rates. 1 More than 1 million TVT slings have been placed worldwide since their first inception in 1995 by Ulmsten and Petros. 2 Overall complication rates are very low; however, potential complications that have been reported are chronic pelvic pain, dyspareunia, mesh erosions into the bladder, extrusion into the vagina, recurrent urinary tract infections, urinary obstructive symptoms, and de novo detrusor instability. [1] [2] [3] Some of these complications are refractory to conservative treatment and may require surgical management. There are limited reports on surgical management of these complications in the current literature. Transvaginal sling excision/removal and complete laparoscopic TVT resections/removal have been reported separately as management options for some of the complications. [3] [4] [5] [6] In this article, we report one of the first cases of a laparoscopic approach for subsequent removal of the retropubic portion of the TVT sling in a patient with persistent pain after removal of the vaginal portion failed to resolve her symptoms.
CASE REPORT
A 35year-old woman diagnosed with stress urinary incontinence was treated at another facility with a retropubic TVT sling after which she suffered numerous bladder and vaginal infections, suprapubic pain, lower abdominal pain, vaginal pain, and dyspareunia. Eighteen months postoperatively, the patient was found to have a 3-mm vaginal mesh exposure to the right of the midurethra. Secondary to these symptoms, she underwent a partial TVT sling excision, where the vaginal portion of the sling was removed to the level of the pubocervical fascia bilaterally. Her symptoms remained unresolved after sling excision. Additionally, she then complained of lower abdominal pain with activity, especially with lifting heavy objects. A year later, she was evaluated at our specialty center. On examination, vaginal palpation of the sling retropubically reproduced her pain, and after informed consent, she opted to remove the remaining retropubic portion of the TVT sling via a laparoscopic approach. portion of the sling left behind. Vaginal epithelium was mobilized bilaterally until the edges of the sling were visualized/palpated under the right and left ischiopubic rami. The mesh was freed in this area and further dissected to the level of the pubocervical fascia. Edges of the sling were clamped for delivery into the space of Retzius for a later point of the procedure.
The bladder was filled to 250 mL; the vesicoperitoneal reflection was identified and incised between the obliterated umbilical ligaments; and the retropubic space was opened up. The sling was identified and visualized running from the pubocervical fascia up to the abdominal wall along the posterior aspect of the pubic symphysis (Figures 1 and 2) . The mesh that entered the anterior abdominal wall on the patient's right side was then excised and mobilized all the way down from the iliopectineal line, off the posterior aspect of the pubic bone and into the pubocervical fascia. A defect was created in the pubocervical fascia around the mesh so that it could be freed up, delivered from below, and removed by pulling it up through the space of Retzius (Figure 3) . The same surgical procedure was performed on the patient's left side to remove the mesh in its entirety. The paravaginal defects that were created were then repaired laparoscopically using interrupted sutures, and the vaginal incision was closed from below. Cystoscopy was completed at the end of the case to ensure ureteral patency and no injury to the bladder or urethra.
The patient was discharged home on postoperative day 1, and her recovery was unremarkable and without complications. On postoperative day 20, the patient noted that her urinary symptoms had improved; she was no longer experiencing urinary incontinence. She was also undergoing pelvic floor physical therapy as part of her recovery. At 5 months following surgery, the patient reported her pain was significantly improved, and her urinary symptoms were 90% improved in comparison with her symptoms before surgery. She denied any recurrent Stress Urinary Incontinence symptoms and reported improvement in her urge leakage. She was very satisfied with the outcome of the procedure.
DISCUSSION
The incidence of chronic pelvic pain after placement of a suburetheral sling has been reported to be from 0% to 30%. 4 Chronic pain lasting for Ͼ6 months is found in 1% of patients who have had a retropubic suburethral sling 7, 8 . Although the pathogenesis of pain after TVT placement remains poorly elucidated, removal of the vaginal portion of the sling may resolve CRSLS MIS Case Reports from SLS.org issues such as vaginal pain alone, dyspareunia, and urinary obstructive symptoms, and in many cases the patient will stay continent even after vaginal resection/removal of the mesh. 9 Prosthetic material has been associated with the risk of periprosthetic traction phenomenon and inflammatory reactions that may be responsible for the pain secondary to contraction and pulling on the abdominal wall or vaginal tissues. 4, 7 In a patient who presents with lower abdominal pain with activity and/or intercourse that is reproducible on examination with palpation of the sling, consideration needs to be given for removal of both the vaginal and retropubic portions of the mesh. Many clinicians may attempt vaginal removal alone for first-line therapy secondary to the minimally invasive nature of the procedure; however, if the pain and symptoms are not resolved, then consideration should be given to removal of the retropubic portion of the sling.
Abdominal/retropubic removal of a TVT sling is a complex procedure; however, we previously described the technique of successful laparoscopic removal of a TVT sling for erosion into the bladder, recurrent urinary tract infections, and pain in 5 patients. 6 The sling was successfully removed in those patients with no intraoperative complications, hospital stay of Ͻ24 hours, and rapid recovery. This small series demonstrated laparoscopy to be a viable approach to removing the retropubic portion of the TVT sling when necessary.
Other articles have discussed a laparoscopic approach to sling removal. Rigaud et al. 4 reported a transperitoneal laparoscopic approach for removal of the TVT mesh from the retropubic space in patients suffering from chronic pelvic and perineal pain. In their study, the arms of the mesh sling on either side were removed from the posterior surface of the rectus abdominis muscle to the lateral border of the urethra, and the hemicircumferential portion of mesh on the posterior surface of the urethra was left in place. This prospective study showed that 68% of patients were pain free within 10 months after sling removal, and only 22% risked the recurrence of urinary incontinence. Misrai et al. 3 reported on 30 patients with retropubic mesh tape sling complications who underwent a laparoscopic extraperitoneal complete tape removal 6 to 80 months postinsertion. At 6 months postexcision, all patients reported a total decrease in pain. Roupret et al. 5 used either an intra-or extraperitoneal laparoscopic approach for complete tape resection/ removal in 38 women with TVT-related complications. Fifteen out of the 48 cases were for isolated chronic pelvic pain. All women reported a decrease of symptom-related complications with mean follow-up of 38 months. Recurrent incontinence occurred in 65% of the women. However, none of these articles have addressed treatment of persistent symptoms after partial removal of the sling.
In the current case, we describe our laparoscopic technique for removal of the remaining retropubic portion of the mesh in a patient for whom previous removal of the vaginal portion of the sling had failed to resolve persistent pain. This case shows that laparoscopy is a safe surgical method to access the space of Retzius and locate the remaining mesh, even in patients with previous history of surgery. Therefore, in patients who have had previous transvaginal sling excision without improvement in symptoms, laparoscopic removal of the remaining retropubic limbs should be considered as a treatment option.
